and rarely affects the small vessels. Collateral arteries are immune, as are the smaller main vessels such as, in the lower limbs, the dorsalis pedis artery, the plantar arch and the digital arteries. Though the collateral vessels themselves are not affected, in long-standing cases and particularly when gangrene threatens, their origins may be "nipped" as they pass through the diseased walls of the larger arteries from which they arise. This is an important factor in the final failure of the distal circulation.
The fact remains that when obstruction is proximal the distal arterial tree is filled with blood through collateral vessels and the digits of the limb whose arteries are patent receive a supply usually adequate for the part at rest. Generally therefore there is no gangrene unless the crises of injury or sepsis occur and cannot be met by the increase of blood flow demanded in such circumstances. It must be remembered that a finger the site of a whitlow requires a blood flow almost twenty times that of a normal finger, and if this cannot be achieved, then necrosis or gangrene may follow. Gangrene may also follow embolism of distal vessels by a thrombus dislodged from a proximal plaque of atherosclerosis or an extension of thrombosis started by an incident of hypotension complicating an operation or severe illness-the so-called postoperative gangrene.
Because the distal arteries remain patent, any procedure which will overcome the proximal obstruction will relieve symptoms and the hazards associated with an ischmmic limb. Although atherosclerosis is a generalized and progressive disease it often remains static for long periods. A patient may suffer intermittent claudication from femoral obstruction without increase of severity for many years and without disease elsewhere, e.g. in the coronary or cerebral arteries. In fact symptoms may lessen because not only does the collateral circulation increase with time but also the patient learns to avoid the use of the claudicating muscles. However, arterial obstruction in atherosclerosis at one site must be taken as an indication of diseased arteries elsewhere. It appears that aorto-iliac disease is more commonly complicated by coronary or cerebral arterial accidents than is femoral, but even so such complications may be long delayed. Therefore, if it is possible by direct arterial surgery to relieve the proximal obstruction, this is a proper procedure to be considered when the disability is significant.
Regarding the arteries of the lower limbs, disease of the aorta must be considered. There is a distinct pattern of disease in these vessels, though atheroma itself does not cause symptoms unless narrowing is extreme or obstruction complete from superadded thrombosis. Lindbom (1950) demonstrated the incidence of atheroma in his experience and most will agree with his findings. The commonest site of intimal thickening and subsequent obstruction is the superficial femoral artery at or about the adductor hiatus. Furthermore the whole of this artery up to the level of the bifurcation of the common femoral artery and down to the upper part of the popliteal artery is similarly, though less, prone to disease. Following close behind the superficial femoral artery in its susceptibility to disease come the common iliac arteries which are frequently affected bilaterally and involve the terminal aorta.
There is also a common pattern of disease in the lower leg. The posterior tibial and, to a lesser extent, the anterior tibial arteries are often obstructed, sometimes in patches, sometimes in the whole of their course, though there is a distinct tendency for their terminal parts to remain patent, the vessels of the forefoot rarely being affected by atherosclerosis. The peroneal artery, like the profunda femoris in the thigh, usually escapes disease. Dible (1956) has shown that the arrangement of collateral vessels in the leg resembles in function, if not appearance, the arterial arcades seen in the branches of the superior mesenteric artery. As some of the main branches of this artery can be obstructed without critical diminution of blood supply to the intestine, so both tibial arteries can be obstructed and the patent distal arterial bed will still be supplied through the peroneal. Therefore if a pulsatile flow under good pressure can be restored to the distal popliteal artery and so to the peroneal artery recovery of the severely ischemic foot, even one bearing frankly gangrenous toes, often results, though the dead digits will subsequently be cast off.
From a consideration of this pathological anatomy, certain clinical features can be better understood and a more accurate prognosis of the future of the diseased limb can be made.
Intermittent claudication is the commonest symptom, but though most common in the calf Proceedings of the Royal Society of Medicine muscles it may also occur in the foot, thigh or buttocks, according to the site of arterial obstruction, and sometimes must be distinguished from foot strain and sciatica. It occurs in the upper part of the limb when obstruction is in the aorta or iliac arteries. In general, trophic changes in the extremities are less the higher the obstruction in the arterial tree, though wasting of calf muscles may be prominent. Colour changes are important, though with the limb at rest and horizontal they are often absent. Rubor on dependency is a sign of severe and long-standing ischiemia but if replaced by pallor on elevation indicates patency of the distal arterial tree. Persistence of rubor or cyanosis irrespective of posture indicates obstruction of the distal vessels by embolism or secondary thrombosis often initiated by trauma or sepsis and in these circumstances gangrene is imminent. Rest pain varies with ischemia. It increases with the severity of the ischoemia and decreases with improvement of blood supply. Rest pain is in fact an cxcellent gauge of the efficacy of treatment. It is a sinister symptom and unless it can be relieved gangrene will occur within three to six months.
With regard to sepsis and ulcers in the ischemic limb, the nature of the discharge indicates very readily the chances of healing in a particular case. If the disease is frankly purulent-if in fact the pus is "laudable"-then the blood supply is adequate because production of such pus is part of the process of repair. If, however, the discharge is watery, then healing is improbable.
As to the indications for sympathectomy in atherosclerosis, sympathectomy will increase the blood flow in the distal part of the limb and will usually double the resting flow. Exercise demands a seven-to ten-fold increase, and therefore sympathectomy cannot be expected to have any effect on intermittent claudication. Nor has it. In the presence of trophic change in the toes sympathectomy is a useful measure if for some reason a graft cannot be done. When rest pain is present a careful assessment must be made, as failure of sympathectomy to relieve this symptom is a serious matter.
We use the following test to determine the effects of the operation for rest pain. The patient is confined to bed and encouraged to exercise his leg freely. Sympathetic release is encouraged by vasodilators, alcohol, reflex heating of the trunk and the use of barbiturates to achieve deep sleep. If after a week of this regime pain is eased, then a sympathectomy is advised. If it is not, then amputation is recommended.
Renal Artery Stenosis
By KENNETH OWEN, M.S., F.R.C.S. London ATHEROMATOUS disease within the renal artery has lately aroused considerable interest not primarily because of its effect upon renal function, which may be slight except when thrombosis occurs, but because the ischmmic kidney may cause hypertension similar to that produced in experimental animals by the Goldblatt clamp (Goldblatt, 1937) . Apart from the theoretical interest of this lesion as a cause of hypertension'it is of considerable practical interest in that surgical treatment of the renal artery disease may produce reversal of the changes of apparently progressive malignant hypertension.
Atheroma of the renal artery may occur witho6t other obvious manifestLtioi's of 'afterial disease or" it may be associated with other atheromatous lesions and it was the investigation by aortoRajh9 of patients with'aortic and iliac disease that dreW atteiWion 'to tfie renal changes and the possibility'of surgical trieatment.' In 1956 Professor Rob and I operated upon a patient aged 39, who presented with symptoms of aortic thrombosis-severe buttock claudication and inability to maintain an erection. He had a blood pressure of 205/1 10-and an aortogram (Fig. 1) revealed thrombosis of the aorta from the level of the renal arteries downwards, with stenosis of the left renal artery. At operation both renal arteries were stenosed. Aortic reconstruction was pOerformed and an attempt made to perform a thrombo-endarterectonly on both renal artberies. This was successful on the right side but-was not possible on the left and the left kidney was-removed. The patient's claudication was relieved and he is now, three years after operation, normotensive.
Such cases raised the possibility of occult renal arterial lesibnis being a cause of hypertension.
A number of cases have now been described in which surgical treatment of such a lesion has produced apparent cure of progressive hyper-
